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Amendment to Claims 

This listing of Claims will replace all prior versions and listings of claims in this Application. 
Listing of Claims 

Claim 1 . (CURRENTLY AMEND ED) A method of forming an H 2 passivation layer 

in an FeRAM, comprising: 

preparing a silicon ntwmi te including doom? t" fnrm 5 P-tvpe silicon wafer, 
mo.hidin g thresh ed a^^« ^-r»«r>t ion implant a tion, shallow trench isolation tp form trenches and 
fillin g of the trench^ so formed w ith oxidk growth of a P3te oxide, deposition pf apolysilicon 
lay^r ion implantation to f o rm an N+ somra and an drain: smoothing the Oxide bv CMP, and 
patt^rpin g and etching the nolvsilicon layer ; 

depositing a layer of TiO x thin film, where (Xx<2, on a damascene structure; 

plasma space etching of the TiO x thin film to form a TiO, sidewall; 

annealing the TiO„ side wall thin film to form a Ti0 2 thin film; 

depositing a layer of ferroelectric material; and 

metallizing the structure to form a FeRAM. 

Claim 2. (ORIGINAL) The method of claim 1 wherein said plasma space etching precedes 
said annealing. 

Claim 3 . (ORIGINAL) The method of claim 1 wherein said annealing precedes said plasma 
space etching. 
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Claim 4. CANCELLED 



Claim 5; (CURRENTLY AMENDED) The method of claim 4 1 which includes, after said 
preparing depositing a layer of oxide; smoothing the oxide by CMP, stopping at the level of the 
polysilicon layer, depositing a lar ge r size bottom electrode; depositing another layer of oxide by 
CVD and smoothing the lastly deposited other laver of oxide layer by CMP, stopping at the level 
of the bottom electrode; depositing another layer of oxide by CVD; and patterning and etching 
b. pth of the oxide layers to form trench structures. 



Claim 6. (ORIGINAL) The method of claim 1 wherein said plasma space etching of the 
TiO, thin film includes setting TCP Rf power at about 370W, setting the bias power to about 130 
W at a chamber pressure of about 5 torr, and using etching including BC1 3 at a flow rate of about 
30 seem and CU at a flow rate of about 58 seem. 



Claim 7. (ORIGINAL) Thememod of claim lwherein said depositing a layer of TiO x thin 
film, where 0<x<2, includes preparing a MOCVD precursor, including dissolving about 0.2 mol 
Ti(OC 3 H 7 ) 4 in Octane, resulting in a precursor solution having a concentration of 0.2 mol 

Ti(OCjH,) 4 . 



Claim 8. (ORIGINAL) The method of claim 7 which further includes injecting the 
precursor solution into a CVD chamber vaporizer at temperature in the range of between about 
80°C to 120°C by a liquid controller at a rate of between about 0.1 ml/min to 0.5 ral/min to form a 
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precursor gases; maintaining a CVD chamber feed line at a temperature of between about 80'C to 
120°C; maintaining the deposition temperature at between about 380°C to 420°C; maintaining the 
deposition pressure at between about 0.5 torr to 5 torr, and continuing the deposition process for 
between about five minutes to thirty minutes. 



Claim 9. (CURRENTLY AMENDED) A method of forming an H 2 passivation layer in an 

FeRAM, comprising: 

preparing a silicon substrate; 

depositing a layer of TiO, thin film, where 0<x<2, on a damascene structure; 
plasma space etching of the TiO x thin film to form a TiO, sidewall , including 
SSttin g TCP Rfpawar at aho y t T rf"?". &gttjngjhfi bjaa r» WCT to ahf>ut 130 W at a chamber pressure, 

nf about S torr ; flnri ujjfig etcfrmg ^hyimfl RC ^ at a flow rate of about 30 SCCm and . q^ atafloa 



rate of about 58 seem: 

annealing the TiO x side wall thin film to form a Ti0 2 thin film; 
depositing a layer of ferroelectric material; and 
metallizing the structu r e to form a FeRAM. 



Claim 10. (CURRENTLY AMENDED) The method of claim 9 wherein said preparing a 
silicon substrate includes doping to form a P-type silicon wafer, including threshold adjustment ion 
implantation, STi shallow trench i«ftl«ri«n to form trenches and filling of the trenches so formed 
with oxide, growth of a gate oxide, deposition of a polysilicon layer, ion implantation to form an 
N + source and an drain; smoothing the oxide by CMP, and patterning and etching the polysilicon 
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layer. 

Claim 11. (CURRENTLY AMENDED) The method of claim 1 0 which includes, after said 
preparing depositing a layer of oxide; smoothing the oxide by CMP, stopping at the level of the 
polysiiieon layer; depositing a larger size bottom electrode; depositing another layer of oxide by 
CVD and smoothing the other laver of fetffly deposit e d oxide layer by CMP, stopping at the level 
of the bottom electrode; depositing another layer of oxide by CVD; and patterning and etching 
hojthjflf. the oxide layers to form trench structures. 

Claim 12. CANCELLED 

Claim 1 3. (ORIGINAL) The method of claim 9 wherein said depositing a layer of TiO„ thin 
film, where 0<x<2, includes preparing a MOCVD precursor, including dissolving about 0.2 mol 
Ti(OC3H 7 ) 4 in Octane, resulting in a precursor solution having a concentration of 0.2 mol 
Ti(OC,H 7 ) 4 . 

Claim 14. (ORIGINAL) The method of claim 1 3 which further includes injecting the 
precursor solution into a CVD chamber vaporizer at temperature in the range of between about 
80°C to 120°C by a liquid controller at a rate of between about 0. 1 ml/min to 0.5 ml/min to form a 
precursor gases; maintaining a CVD chamber feed line at a temperature of between about 80°C to 
120"C; maintaining the deposition temperature at between about 380°C to 420'C; maintaining the 
deposition pressure at between about 0.5 torr to 5 torr, and continuing the deposition process for 
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between about five minutes to thirty minutes. 



Claim 1 5. (CURRENTLY AMENDED) A method of forming an H 2 passivation layer in an 

FeRAM, comprising: 

preparing a silicon substrate; 

depositing a layer of TiO x thin film, where 0<x<2, on a damascene structure,, 
iasfcdllS preparin g a MOCVO precursor, including dissolving nh OVt 0,2 Mid TKOCiH?)*™ 
Octane, resulting in a precursor sol^ on having a concentration of 0,2 mol TfcQ&H?)^ 

annealing the TiO x side wall thin film to form a Ti0 2 thin film; 

plasma space etching of the Ti0 2 thin film to form a Ti0 2 sidewall; 

depositing a layer of ferroelectric material; and 

metallizing die shuclu r c to form a FeRAM, 



Claim 1 6. (CURRENTLY AMENDED) The method of claim 1 5 wherein said preparing a 
silicon substrate includes doping to form a P-type silicon wafer, including threshold adjustment ion 
implantation, S¥I fallow trench iyilmfon tn form trenches and Ailing of the trenches so formed 
with oxide, growth of a gate oxide, deposition of a polysilicon layer, ion implantation to form an 
N* source and an drain; smoothing the oxide by CMP, and patterning and etching the polysilicon 
layer. 



Claim 17. (CURRENTLY AMENDED) The method of claim 16 which includes, after said 
preparing depositing a layer of oxide; smoothing the oxide by CMP, stopping at the level of the 
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polysilicon layer; depositing a larger sire bottom electrode; depositing another layer of oxide by 
CVD and smoothing the nrtw laver of tetfr de p osited oxide layer by CMP, stopping at the level 
of the bottom electrode; depositing another layer of oxide by CVD; and patterning and etching 
both of the oxide layers to form trench structures. 



Claim 1 8. (ORIGINAL) The method of claim 15 wherein said plasma space etching of the 
TiO, thin film includes setting TCP Rf power at about 370W, setting the bias power to about 130 
W at a chamber pressure of about 5 torr; and using etching including BC1, at a flow rate of about 
30 seem and CK at a flow rate of about 58 scon. 



Claim 19. CANCELLED 



Claim 20. (CURRENTLY AMENDED) The method of claim +9 20. which further includes 
injecting the precursor solution into a CVD chamber vaporizer at temperature in the range of 
between about 80°C to 120°C by a liquid controller at a rate of between about 0.1 ml/min to 0.5 
ml/min to form a precursor gases; maintaining a CVD chamber feed line at a temperature of 
between about 80 a C to 120°C; maintaining the deposition temperature at between about 380°C to 
420°C; maintaining the deposition pressure at between about 0.5 torr to 5 torr, and continuing the 
deposition process for between about five minutes to thirty minutes. 
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